SYNOPSIS Eight women with uncomplicated progressive partial lipodystrophy and two with progressive lipodystrophy and diabetes mellitus were studied. Plasma triglyceride levels were significantly elevated in the subjects with uncomplicated lipodystrophy; serum cholesterol, phospholipid, and plasma free fatty acid levels were normal. Paper electrophoresis showed increases in serum pre-beta lipoprotein and chylomicra. Thyroid function, as measured by radioiodine and stable iodine studies, was normal. Some subjects had a raised basal metabolic rate. Intravenous glucose tolerance was normal in patients with the uncomplicated disease.
Progressive partial lipodystrophy (Barraquer-Simons disease) is an uncommon condition characterized by the gradual disappearance of subcutaneous fat from the upper half of the body. Fat, in the lower half, remains unchanged or may increase in amount. In a disease in which a large proportion of the body's subcutaneous fat disappears, it might be expected that the blood lipids would be disturbed but there are few reports of lipid levels in progressive lipodystrophy.
Thyroid abnormalities, including thyrotoxicosis, and a mild diabetic state, are reputed to be found frequently in lipodystrophic subjects (Murray, 1952) : however, we are unaware of any systematic studies of the thyroid function or glucose tolerance in patients with this condition.
We report here a study of blood lipid levels, thyroid status, and intravenous glucose tolerance in 10 patients with progressive partial lipodystrophy.
MATERIAL AND METHODS
Eight women with progressive partial lipodystrophy uncomplicated by overt diabetes or thyrotoxicosis were studied. Their ages ranged from 17 to 59 years (mean age 35 years). A further two female subjects, both aged 50 years, had progressive lipodystrophy, the development of which had antedated the onset of diabetes mellitus by many years. In all cases subcutaneous fat had begun to disappear in childhood or adolescence, and the distribution of the lipodystrophy conformed to the classical pattern. One patient had a nodular goitre Received for publication 30 September 1966. but in other respects the subjects were apparently healthy.
The following studies were performed on some or all of the patients.
LIPID STUDIES The subjects fasted and abstained from smoking from the previous night, and were studied before they had risen in the morning or after resting for at least 20 minutes following their arrival at the hospital. Venous blood samples were obtained from them on one or more separate occasions and the following lipid levels were estimated on some or all of the blood samples: serum cholesterol by a ferric chloride technique using the Technicon AutoAnalyzer method N-24P; plasma triglyceride by the method of Van Handel and Zilversmit (1957) ; plasma phospholipid by the method of Bartlett (1959) ; and plasma free fatty acid by the method of Dole (1956) except that Nile blue-A was used as the indicator.
The lipoprotein fractions of sera from seven of the lipodystrophic subjects were examined by paper electrophoresis (Lees and Hatch, 1963 (Lundbaek, 1962) .
RESULTS

LIPID STUDIES
The mean values for the cholesterol, triglyceride, phospholipid, and free fatty acid levels of seven of the uncomplicated lipodystrophic subjects are shown in Table I , together with the corresponding results for the controls. No significant differences were found between cholesterol, phospholipid, or free fatty acid levels in the two groups of subjects. Plasma triglyceride levels were considerably and highly significantly elevated in the lipodystrophic subjects (t = 3-985; p<0 001). Since plasma triglyceride levels have a lognormal distribution in the population (Carlson, 1960 ) the results were also calculated in the terms of the log1o triglyceride levels. A highly significant difference was again found (t = 3-667, 00l<p<0.01). The mean triglyceride values for the two diabetic subjects were 104 and 273 mg./100 ml. respectively.
The paper electrophoretic analyses showed a prebeta lipoprotein band in all and a chylomicron band in some of the samples studied.
THYROID STUDIES AND BASAL METABOLIC RATE The results of the various thyroid studies are shown in Table II . The thyroidal 24-hour 131I uptake, serum P.B. 1311 levels at 48 hours, and P.B. 1271 levels were within normal limits. The plasma inorganic iodine levels were normal for all subjects studied apart from the one patient with the non-toxic nodular goitre whose level (0-01 ,ug./100 ml.) was in the iodine-deficient range (Boyle et al., 1965) . This patient demonstrated a high thyroidal 1311 clearance (59 ml./min./1-73 sq. m.) such as has been described for non-toxic nodular goitre (Koutras, Alexander, Buchanan, Crooks, and Wayne, 1960) ; her absolute iodine uptake was within normal limits. The other patients had normal values with respect to these last two functions.
All subjects had normal blood urea levels, and in 11-14-2) five, in whom the test was carried out, normal results were obtained for the renal clearance of 127I. It is therefore unlikely that renal dysfunction compromised the interpretation of the iodine studies.
The results of the B.M.R. estimations are shown in Table III . Two subjects had a raised B.M.R. and in another two it was at the upper limit of normal. (1) +23 (2) +37 (1) 2-89 (1) 150 (1) 2-31(1) 2-57(1) 3-86 (1) "Number of estimations. 'Progressive partial lipodystrophy + mild diabetes mellitus.
INTRAVENOUS GLUCOSE TOLERANCE TEST These were performed on all subjects, excluding the two who had overt diabetes. The k values (Table III) were all well within the limits of normality.
DISCUSSION
The results show that plasma triglyceride levels are elevated in subjects with progressive partial lipodystrophy. Levels of other blood lipids are unchanged. Senior and Gellis (1964) , in their review, collected three examples of the occurrence of hyperlipaemia and reported a fourth. On the other hand Poley and Stickler (1963) found low or normal serum levels of cholesterol, total fatty acids, total lipids, and phospholipid. It is not known what relationship the diseases, sometimes known as congenital or acquired, generalized lipodystrophy bear to progressive partial lipodystrophy; they have several features which point to their being distinct syndromes. Hypertriglyceridaemia has also been found in both types of generalized lipodystrophy (Seip and Trygstad, 1963; Senior and Gellis, 1964) suggesting that the process of lipodystrophyper se, whatever the aetiology, is associated with hypertriglyceridaemia. The presence of hypertriglyceridaemia, even in subjects in whom the lipodystrophic process appeared to have been arrested some time previously, suggests that the underlying biochemical disturbance may still operate even though it is prevented from further clinical expression due to depletion of affected sites.
The finding of pre-beta lipoprotein on paper .electrophoresis demonstrates that at least some of the raised triglyceride levels of the subjects is of endogenous origin; a possible sequence of events leading to hypertriglyceridaemia might be an increased rate of lipolysis of subcutaneous fat due to some unknown cause, with a resulting increase in free fatty acid turnover and a rise in the rate of hepatic triglyceride synthesis (Steinberg, 1963) . The normal plasma free fatty acid levels, which usually but not invariably reflect free fatty acid turnover (Steinberg, 1963; Armstrong, Steele, Altszuler, Dunn, Bishop, and DeBodo, 1961) , might be regarded as evidence against an increased rate of lipolysis. However, without knowledge of the actual amount of adipose tissue in these subjects it is difficult to draw conclusions about fatty acid mobilization from adipose tissue from plasma free fatty acid levels. The chylomicron band found in some of the subjects on paper electrophoresis may be due to a delay in the clearance of dietary fat from the plasma secondary to the increased amount of endogenously derived pre-beta lipoprotein (Nestel, 1964) .
In a review of 77 cases of lipodystrophy 21 % were found to have some form of thyroid disorder (Murray, 1952) and it has been suggested that progressive partial lipodystrophy and thyrotoxicosis are related (Maranoni and Soler, 1926) . This led to the use of thyroidectomy in an attempt to benefit the condition, without success (Cohen and Eis, 1934) .
Most of the cases of progressive partial lipodystrophy previously reported occurred before radioiodine and stable iodine methods were available for studying thyroid function, and we are not aware of any cases in which the diagnosis of thyrotoxicosis was proven by such methods. We have been unable to demonstrate any consistent thyroid abnormality in these patients and, in particular, none of them was found to be thyrotoxic. The high incidence of thyroid disorder previously reportedmight bepartlyexplained by the tendency for thyrotoxic patients to develop an appearance which resembles lipodystrophy (Senior and Gellis, 1964) . Murray (1952) (Keckwick, 1965) . Disturbances in glucose tolerance also do not appear to be a primary feature of this disease as indicated by the normal findings for the intravenous glucose tolerance tests in the subjects with the uncomplicated disease.
